Appendix A 



ADDLW 



ADD literal to W 



ADDWF 



ADDWtof 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cycie Activity: 



[label] ADDLW 

0£k£255 

(W)+k->W 



N,OV, C, DC. Z 


0000 


1111 


kkkk 


kkkk 



The contents of Ware added to the 8- 
bit literal V and the result is placed in 
W. 

1 

1 



Qi 


Q2 


Q3 


Q4 




Read 


Process 


WritetoW j 


| Decode 


literal V 


Data 





Example: acdlw 
Before Instruction 
W = 0x10 
After Instruction 
W = 0x25 



0x15 



Syntax: 
Operands: 

Operation: 

Status Affected: 
Encoding: • 
Description: 



[tabel\ ADDWF f,d,a 

0£f<;255 
d€[0,1] 
a €[0,1] 

(W) + (f) dest 



N.OV.C.DC.Z 


0010 


Olda 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



Add W to register T. If *tf is 0 the result 
is stored in W. If '(f is 1 the result is 
stored back in register T (default). If 'a' 
is 0 Virtual bank will be selected If 'a' is 
1 the BSR will not be overridden 
(default). 

1 

1 



Q1 


Q2 


Q3 


Q4 


| Decode 


Read 


Process 


Write to | 


register T 


Data 


destination | 



Fxample: 

Before Instruction 
W =0x17 
REG = 0xC2 
After Instruction 

W = 0xD9 
REG = 0xC2 



REG, 0, 0 



ADDWFC 



ADD W and Carry bit to f 



ANDLW 



AND literal with W 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] ADDWFC f,d,a 

0Sf*255 

de[0,1] 

ae[0,1] 

(W) + (f) + (C)-+dest 



| 0010 


00 da 


ffff 


ffff ] 



location f . If 'fif is 0, the result is placed 
in W. If 'tf is t , the result is placed in data 
memory location T. If 'a' is 0 Virtual bank 
will be selected. If 'a' is 1 the BSR will 
not be overridden. 



Words: 



Cycles: 


1 






Q Cycle Activity: 








Q1 


Q2 


Q3 


Q4 


| Decode 


| Read 


Process 


I Write to I 


| reqisterT 


Data 


destination | 


Fxample: 


ADDWFC 


REG, 0, 


l 



Before Instruction 

Carry bit = 1 

REG = 0x02 

W = 0x4D 

After Instnjction 

Carry bit = 0 

REG = 0x02 

W = 0x50 



Syntax- 
Operands: 
Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cycle Activity: 



[fabeJ I ANDLW 

0£k£255 

(W).AND.k-*-W 



, 0000 


1011 


kkkk 


kkkk 



"Tha contents of Ware AND*ed with the 
8-bit literal V. The result is placed in W. 

1 
1 



Q3 



Q4 



I Decode I Read literal 


Process 


Write to W 


| I ■ v 


Data 





Pxampte: ANDLW 
Before Instruction 

W = 0xA3 
After Instruction 

W = 0x03 



0x5F 



ANDWF 



AND W with f 



BC 



Branch if Carry 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] ANDWF 

0£f£255 
d€[0,1] 
a e [0,1] 

(W) .AND. (f) 

NZ 



f,d,a 



0001 


01 da 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



isterT. If 'cfisOthe result Is stored in 
W. If 'd* is 1 the result is stored back in 
register T (default). If 'a' is 0 Virtual 
bank will be selected. If 'a' is 1 the BSR 
will not be overridden (default). 

1 

1 



Ql 


Q2 


Q3 


Q4 


j Decode 


Read 


Process 


Write to I 


register f 


Data 


destination | 



Example: ANDWF 

Before Instruction 
W = 0x17 
REG = 0xC2 

After Instruction 

W = 0x02 

REG = 0xC2 



REG, 0, 0 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



llabel], BC n 

-128£n£127 

if cany bit is 'V 
(PC)-h2-K2n« 

None 



PC 



1110 


0010 







Words: 
Cycles: 

Q Cycle Activity: 
If Jump: 



H the Cany bit is T, then the program 
will branch. 

The 2*s complement number '2n' is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a 
two-cycle instruction. 



1(2) 



Q1 


Q2 


Q3 


Q4 


Decode 


Read literal 


Process 


Write to PC 




'n' 


Data 




No 


No 


No 


No 


operation 


operation 


operation 


operation 



If No Jump: 



Q2 



Q3 



Q4 



Decode 


Read literal 


Process 


No 


W 


Data 


operation 



Fxample: 

Before Instruction 
PC 

After Instruction 

If Cany 

PC 
If Cany 

PC 



BC 



= address (here) 



1; 

address ( here* 12) 
o; 

address (here+2) 



BCF 



Bit Clear f 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Words: 
Cycles: 

Q Cycle Activity: 



[label] BCF 

0£fiS255 

0£b!S7 

ae[0,1] 

0->f<b> 

None 



f.b,a 



1001 


bbba 


ffff 


ffff 



Virtual bank win be selected, overriding 
the BSR value. If 'a' -1, then the bank 
will be selected as per the BSR value 
(default). 



Q1 


Q2 


Q3 


Q4 




Read 


Process 


Write I 


j Decode 


register T 


Data 


register T | 



BN 



Branch if Negative 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BN n 

-128* n£ 127 

if negative bit is T 
(PC) + 2 + 2n-- 

None 



Example: BCF 

Before Instruction 

FLAG_REG = 0xC7 

After Instruction 

FLAG_REG = 0x47 



Words: 
Cycles: 

Q Cycle Activity: 
If Jump: 



PC 



1110 


0110 




pnnn 



If the Negative bit is '1', then the pro- 
gram will branch. 

The 2*s complement number '2n' is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
P02+2n. This instruction is then a 
two-cycle instruction. 

1 

1(2) 



Q2 



Q3 



Q4 





Decode 


Read literal 


Process 


Write to PC 


FLAG_R£G, 7, 0 




'n* 


Data 






No 


No 


No 


No 




operation 


operation 


operation 


operation 



If No Jump: 



Q2 



Q3 



Q4 



Decode 


Read literal 


Process 


No j 




'n* 


Data 


operation | 



Fvamplfr : HERE 

Before Instruction 
PC 

After Instruction 
If Negative 

PC 
If Negative 

PC 



BN Jump 



= address {HERE) 



1; 

address (Jump) 
o: 

address (here+2) 



BNC 



Branch if Not Cany 



BNN 



Branch if Not Negativ 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BNC n 

-128* n£ 127 

if cany bit is 'ff 
(PC) + 2 + 2n • 

None 



PC 



1110 


0011 


p-nrm 





Words: 
Cycles: 

Q Cycle Activity: 
If Jump: 



If the Cany bit is '0\ then the program 
wilt branch. 

The 2's complement number '2n' is 
added to the PC. Since the PC win 
have incremented to fetch the next 
instruction, the new address wfll be 
PC+2+2n. This instruction is then a 
two-cyde instruction. 

1 

1(2) 



Decode 


Read literal 
'n 1 


Process 
Data 


Write to PC 


No 
operation 


No 
operation 


No 
operation 


No 
operation 



If No Jump: 



Q2 



Q3 



Q4 



Decode 


Read literal 


Process 


No 


'n» 


Data 


operation | 



HERE 



Fxample: 

Before Instruction 
PC 

After Instruction 
If Cany 

PC 
If Carry 

PC 



BNC Jump 



address (here) 



0; 

address (Jump) 

1; 

address (HERE+2) 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BNN n 

-128iSn£127 

if negative bit is '0' 
(PC) + 2 + 2n-^ 

None 



PC 



1110 


0111 


nnnn 


77-nrtn 



Words: 
Cycles: 

Q Cycle Activity: 



gram will branch. 

The 2's complement number '2n' is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a 
two-cycle instruction. 

1 

1(2) 



If Jump: 
Q1 


Q2 


Q3 


Q4 




Decode 


Read literal 
'n' 


Process 
Data 


Write to PC 




No 


No 
operation 


No 
operation 


No 
operation 


If N 


o Jump: 
Q1 


Q2 


Q3 


Q4 




I Decode 


| Read literal 


Process 
Data 


I No 
I operation 


F*ample: 


HERE 


BNN Jump 



Before Instruction 
PC 

After Instruction 
If Negative 

PC 
If Negative 

PC 



= address (here) 



= 0; 



address (Jump) 
1; 

address (HERE+2) 



INV 



Branch if Not Overflow 



BNZ 



Branch if Not Zero 



tyntax: 

Operands: 

Dperation: 

Status Affected: 

Encoding: 

Description: 



[label] BNV n 

-128£n£127 

if overflow bit is '0' 
(PC) + 2 + 2n 

None 



PC 



1110 


0101 


rmrm 


p-nrm 



Words: 
Cycles: 

Q Cycle Activity: 



gram will branch. 

The 2's complement number '2n' is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a 
two-cycle instruction. 



1(2) 



If Jump: 
Q1 


Q2 


Q3 


Q4 




Decode 


Read literal 
•n* 


Process 
Data 


Write to PC 




No 
operation 


No 
operation 


No 
operation 


No 
operation 


If N 


o Jump: 
Q1 


Q2 


Q3 


Q4 




I Decod 


Read literal 
•n' 


Process 
Data 


I operation | 


Fxampie: 


HERE 


BNV Jump 



Before Instruction 
PC 

After Instruction 
If Overflow = 
PC 

If Overflow ■ 
PC 



address (here) 



address (Jump) 
1; 

address (here+2) 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BNZ. n 

-128£n<S127 

if zero bit is '0/ 
(PC) + 2 + 2n • 

None 



PC 



1110 


0001 


nrr"" 


ppnn 



Words: 
Cycles: 

Q Cycle Activity: 



will branch. 

The 2's complement number W is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a 
two-cycle instruction. 



1(2) 



If Jump: 
Q1 


Q2 


Q3 


Q4 




Decode 


Read literal 
'n* 


Process 
Data 


Write to PC 




No 
operation 


No 
operation 


No 
operation 


No 
operation 


If N 


o Jump: 
Q1 


Q2 


Q3 


Q4 




| Decode 


Read literal 
'n' 


Process 
Data 


| operation | 


Fxampie: 


HERE 


BNZ Jump 



Before Instruction 
PC 

After Instruction 

If Zero 

PC 
If Zero 

PC 



= address (here) 



0; 

address (Jump) 
1; 

address (HERE+2) 



BRA 



UncondW nal Branch 



BSF 



Bit Set f 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



llabel] BRA n 
-1024 £n£ 1023 
(PC) + 2 + 2n -» PC 
None 



1101 


Onun 


nn r>n 


nprm 



ttUUUW6awiii(#"«»«»"- — 

the PC. Since the PC wiil have incre- 
mented to fetch the next instruction, the 
new address will be PC+2+2n. This 
instruction is a two-cycle instruction. 



Words: 
Cycies: 

Q Cycie Activity: 



1 
2 



Q1 


Q2 


Q3 


Q4 


Decode 


Read literal 


Process 


Write to PC 


•n 1 j 


Data 




No 


No 


No 


No 


operation 


operation 


operation 


operation 



HERE 



Fxample: 

Before Instruction 
PC 

After Instruction 
PC 



BRA Jump 

address (here) 
address (Jump) 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Words: 
Cycies: 

Q Cycle Activity: 



llabel] BSF 

0£f*255 

0£b<S7 

aeL0,1] 

1 -»f<b> 
None 



f,b,a 



1000 


bbba 


ffff 


ffff 



Bit V in register T is set H'aMsOVir- 
tuai bank will be selected, overriding the 
BSR value, if 'a' = 1, then the bank will 
be selected as per the BSR value. 

1 

1 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


Write j 




register T 


Data 


register T ) 



Pimple: BSF 

Before Instruction 
FLAG_REG= 

After Instruction 
FLAG_REG= 



FLAG_REG, 7, 1 



0X0A 



0x8A 



BTFSC 



Bit Test File, Skip if Clear 



BTFSS 



Bit Test Fil .Skip if Set 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] BTFSC f,b,a 

0£f £255 
0<;b£7 
ae [0,1] 

skip if (f<b>) = 0 



1011 


1 bbba 


ffff 


ffff | 



Words: 
Cycles: 



instruction is slapped. 
If bit 'b 1 is 0 then the next instruction 
fetched during the current instruction exe- 
cution is discarded, and a nop is exe- 
cuted instead, making this a two-cyde 
instruction. If 'a' is 0 Virtual bank will be 
selected, overriding the BSR vaiue. If 'a' 
= 1 f then the bank will be selected as per 
the BSR value (default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 



Syntax: 
Op rands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] BTFSS f,b,a 

0£f£255 
0£b<7 
a e [0,1] 

skip if (f <b>) = 1 

None 



1010 


bbba 


ffff 


ffff 



Words: 
Cycles: 



If bit V in register T is 1 then the next 
instruction is skipped. 
If bit V Is 1 , then the next instruction 
fetched during the current instruction exe- 
cution, is discarded and an nop is exe- 
cuted instead, making this a two-cycle 
instruction. If 'a* is 0 Virtual bank will be 
selected, overriding the BSR value. If 'a* 
= 1 , then the bank will be selected as per 
the BSR value (default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 



Q Cycle Activity: 
m 


Q2 


Q3 


Q4 


Q Cycle Activity: 
Q1 


Q2 


Q3 


Q4 




Decode 


Read k 
register T | 


Process Data 


No 
operation 




Decode j 


Read 
reqister T 


Process Data 


No 
operation 


If skit 


y- 

Q1 


Q2 


Q3 


Q4 


If skip: 
Q1 


Q2 


Q3 


04 




No 


No 

nnpration 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No | 
operation ] 


If ski 


p and followed by 2-word 


nstruction: 
Q3 


Q4 


If skip and followe 
Q1 


d by 2-word 
Q2 


nstruction: 
Q3 


Q4 




No 

operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No . 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 



Fxample: 



HERE 

FALSE 

TRUE 



BTFSC FLAG, 1, 0 



Fxample: 



HERE 

FALSE 

TRUE 



BTFSS FLAG, 1, 0 



Before Instruction 
PC 

After instruction 

If FIAG<1> = 
PC 

If RJ\G<1> = 
PC 



= address (HERE) 



0; 

address (true) 
1; 

address (FALSE) 



Before Instruction 
PC 

After Instruction 
If FLAG<1> 

PC 
If FU\G<1> 

PC 



s address (HERE) 



0; 

address (false) 
1; 

address (true) 



BTG 



Bit Toggle f 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Words: 
Cycles: 

Q Cycle Activity: 



Uabel] BTG f,b,a 

0£f£255 
0£b<7 
a €[0,1] 

(?<5>)-*f<b> 
None 



0111 


bbba 


ffff 


ffff 



inverted If 'a' is 0 Virtual bank will be 
selected, overriding the BSR value. If 'a' 
a 1, then the bank will be selected as per 
the BSR value (default). 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


j Write I 




register T 


Data 


| register T | 



BV 



Branch if Overflow 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BV n 

-128 £n£1Z7 

if overflow bit is T 
(PC) + 2 + 2nn 

None 



PC 



1110 


0100 







Fxample: 



BTG 



Before Instruction: 

PORTC = o 
After Instruction: 

PORTC = 0110 0101 [0x65] 



Words: 
Cycles: 

Q Cycle Activity: 
If Jump: 



If the Overflow bit is T, then the pro- 
gram will branch. 

The 2*s complement number '2rf is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a. 
two-cycle instruction. 



1(2) 



Q2 



Q3 



Q4 





Decode 


Read literal 


Process 


Write to PC 


PORTC, 4, 0 


•n* 


Data 






No 


No 


No 


No 


0101 [0x75] 


operation 


operation 


operation 


operation 



If No Jump: 



Q2 



Q3 



Q4 



j Decode 


Read literal 


Process 


No 


'n' 


Data 


operation 



Fvampte: HERE 

Before Instruction 
PC 

After Instruction 
If Overflow 

PC 
If Overflow 

PC 



BV Jump 



= address (here) 



1; 

address (Jump) 
0; 

address (here+2) 



BZ 



Branch if Zero 



CALL 



Subroutine Call 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] BZ n 

-128 £n£ 127 

if Zero bit isT 
(PC) + 2 + 2n 

None 



PC 



1110 


0000 


nrmn 


pnnn 



Words: 
Cycles: 

Q Cycle Activity: 
If Jump: 



will branch. 

The 2's complement number '2n' is 
added to the PC. Since the PC will 
have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is then a 
two-cycle instruction. 

1 

1(2) 



Syntax: [label] CALL k,s 

Operands: 0 £ k < 1048575 

se[0,1] 

Operation: (PC) + 4 TOS, 

k-»PC<20:1>, 
if s = 1 

(W)-fWS, 

(STATUS) STATUSS, 
(BSR) BSRS 

None 



Status Affected: 

Encoding: 

1st word (k<7:0>) 

2ndword(k<19:8>) 

Description: 



1110 


110s 


k 7 kkk 




1111 


k 19 kkk 


kkkk 


kkkkQ 



Q2 



Q3 



Q4 



ory range. First, return address (PC+ 4) 
is pushed onto the return stack. If's' a 
1 , the W, STATUS and BSR registers 
are also pushed into their respective 
shadow registers, WS f STATUSS and 
BSRS. If 's' = 0, no update occurs 
(default). Then the 20-bit value V is 



Decode 


Read literal 
'n' 


Process 
Data 


Write to PC 




loaded into PC<20:1 >. call is a two- 
cycle instruction. 


No 
operation 


No 
operation 


No 
operation 


No 
operation 


Words: 
Cvcies: 


2 
2 



If No Jump: 



Q2 



Q3 



Q4 



Q Cycle Activity: 



| Decode 


Read literal 


Process 


No 


'n* 


Data 


operation 



HERE 



Fxample: 

Before Instruction 
PC 

After Instruction 
If Zero 

PC 
If Zero 

PC 



BZ Jump 



= address (here) 



1; 

address (Jump) 
0; 

address (here+2) 



Q1 


Q2 


Q3 


Q4 


Decode 


Read literal 


Push PC to 


Read literal 


V<7:Q>, 


stack 


V<19:8>. 






Write to PC 


No 


No 


No 


No 


operation 


operation 


operation 


operation 



HERE 



Fxample: 

Before Instruction 

PC = Address (HERE) 

After Instruction 

PC a Address (there) 
TOS= Address (here + 

ws = w 

BSRS= BSR 
STATUSS = STATUS 



CALL THERE, Fast 



4) 



CLRF 



Clear f 



CLRWDT 



Clear Watchd g Timer 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



Words: 
Cycles: 

Q Cycle Activity: 



[tefceilCLRF f,a 

0£f£255 
a €[0,1] 

Q00h-*f 
1 ->Z 



0110 


101a 


ffff 


ffff | 



ister. If 'a'isO Virtual bank will be 
selected, overriding the BSR value. If 
•a' a 1 , then the bank will be selected as 
per the BSR value (default). 

1 
1 



Q1 


02 




Q3 Q4 


Decode 


Read 
register f 


Process I Write j 
Data j register T | 



CLRF 



Fyample: 

Before Instruction 
FLAG_REG 

After Instruction 
FIAG_REG 



FLAG — REG , 1 



0x5A 
0x00 



Syntax: 

Operands: 

Operation: 



Status Affected: 

Encoding: 

Description: 



Words: 
Cycles: 



llabel] CLRWDT 
None 

OOOrwWDT, 

OOOh -* WDTpostscaler, 

1 -*to; 

1 ->FD 
TO, TO 



0000 


0000 


0000 


0100 



CLHWOT instruction resets the Watch- 
dog Timer. It also resets the postscaler 
of the WDT. Status bits TO and TO are 

set 

1 

1 



Q Cycle Activity: 








Q1 


Q2 


Q3 


Q4 


| Decode 


No 


Process 




operation 


Data 


| operation | 



Fvamplft: CLRWDT 

Before Instruction 
WDT counter 

After Instruction 
WDT counter 
WDT Postscaler 
TO 



0x00 
0 

1 
1 



COMF 



Complement f 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] COMF 

d 6 [0,11 
a e [0,11 

(7) -»dest 



f,<U 



0001 



llda 



ffff 



ffff 



Words: 
Cycles: 

QCyc! Activity: 



The contents of register T are comple- 
mented. If 'd* Is 0 the result Is stored in 
W.lf'rf is1 the result Is stored back in 
register T (default). frW is 0 Virtual 
bank will be selected, overriding the 
BSR value. If 'a' = 1 , then the bank will 
be selected as per the BSR value 
(default). 

1 

1 



Q1 


Q2 


Q3 


Q4 


I Decode 


j Read 


Process 


Write to 


| register T 


Data 


destination 



Fvampte: COMF 

Before Instruction 

REG = 0x13 

After Instruction 

REG = 0x13 
W = OxEC 



REG, 0, 



CPFSEQ Compare f with W, sldpHf = W 



Syntax: 
Operands: 

Operation: 



Status Affected: 

Encoding: 

Description: 



[labell CPFSEQ f,a 

0£f£255 
a<= [0,1] 

(f)-(W). 
skip if (f) = (W) 
(unsigned comparison) 

None 



loxio 


001a 


ffff 


ffff 



Words: 
Cycles: 



location T to the contents of W by per- 
forming an unsigned subtraction. 
If T =» W then the fetched instruction is 
discarded and an NOP is executed 
instead making this a two-cycle instruc- 
tion. If 'a'isO Virtual bank will be 
selected, overriding the BSR value. If 
'a* = t , then the bank will be selected as 
per the BSR value (default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 



o Q Cycle Activity: 
Q1 


Q2 


Q3 


Q4 


I 


Decode I 


Read 
reqister T 


Process I 
Data | 


No I 
operation | 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 
ooeration 


No 
operation 


No 
operation 


No I 
operation ] 


If skip and followed by 2-word 
Q1 Q2 


instruction: 
Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation . 



Fyample: HERE CPFSEQ REG, 0 

NEQUAL : 
EQUAL : 

Before instruction 

PC Address = here 

W = ? 

REG = ? 

After Instruction 

If REG = w: 

PC = Address (EQUAL) 

If REG * W; 

PC a Address (NEQUAL) 



CPFSGT 



Compare f with W, skip if f > W 



CPFSLT 



Compare f with W, skip if f < W 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] CPFSGT f,a 

0£f£255 
a e [0,1] 

(f)-(W), 
skip if (f) > (W) 
(unsigned comparison) 

None 



0110 


010a 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



Compares the contents of data memory 
location T to the contents of the W by 
performing an unsigned subtraction. 
If the contents of T are greater than the 
contents of W then the fetched instruc- 
tion is discarded and an NOP is exe- 
cuted instead making this a two-cycle 
instruction. If 'a' is 0 Virtual bank will be 
selected, overriding the BSR value. If 
'a' = 1 , then the bank will be selected as 
per the BSR value (default). 

1 



1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 





Q1 


Q2 


Q3 


Q4 




Decode 


Read 
register T 


Process 
Data 


No | 
operation j 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No I 
operation | 



If skip and followed by 2-word instruction: 

Q3 Q4 



No 
operation 


No 
operation 


No 
operation 


No 
operation 


No 
operation 


No 
operation 


No 
operation 


No 
operation 



Fxample: 



HERE 

NGREATER 
GREATER 



CPFSGT REG, 0 



Before Instruction 
PC 
w 

After Instruction 

If REG > 
PC 

If REG £ 
PC 



Address (HERE) 
? 

W; 

Address (GREATER) 

W; 

Address (ngreater) 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] CPFSLT f f a 

0£f£255 
a €[0,1] 

(f)-(W), 
skipif(f)<(W) 
(unsigned comparison) 

None 



0110 


000a 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



location T to the contents of W by per- 
forming an unsigned subtraction. 
If the contents of T are less than the 
contents of W, then the fetched instruc- 
tion is discarded and an NOP is exe- 
cuted instead making this a two-cycle 
instruction. If 'a' is 0 Virtual bank will be 
selected. If 'a' is 1 the BSR will not be 
overridden (default). 

t 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 





Q1 


Q2 


Q3 


Q4 




Decode 


Read 
register T 


Process I 
Data I 


No 
operation 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No I 
operation j 


If skip and followed by 2-word instruction: 
01 Q2 Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 

operation 



Fvampte : 



HERE 

NLESS 

LESS 



Before Instruction 
PC 
W 

After Instruction 

If REG 
PC 

If REG 
PC 



CPFSLT REG, 1 



Address (HERE) 

? 



W; 

Address (LESS) 
W; 

Address (NLESS) 



DAW 



Decimal Adjust W Register 



DECF 



Decrem ntf 



Syntax- 
Operands: 
Op ration: 



[/ate/] DAW 
None 

If [W<3:0> >9] or [DC = 1] then 
(W<3:0>) + 6-» W<3:0>; 

(W<3:0>)->W<3:0>; 

If [W<7:4> >9] or [C » 1] then 
(W<7:4>) + 6 W<7:4>; 
else 

(W<7:4>) W<7:4>; 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



llabell DECF f,d,a 

0£f£255 
de[0,1] 
a 6 [0,11 

(f) - 1 -* dest 

C,DC t N,OVZ 



0000 


Olda 


ffff 


ffff 



Status Affected: 

Encoding: 

Description: 



Words: 
Cycles: 

Q Cycle Activity: 



oooo 



oooo 



oooo 



0111 



DAW adjusts the eight bit value in W 
resulting from the earlier addition of two 
variables (each in packed BCD format) 
and produces a correct packed BCD 
result 

1 

1 



Words: 
Cycles: 

Q Cycle Activity: 



Decrement register T. If 'tf is 0 the 
result is stored in W. If 'J is 1 the result 
Is stored back In register T (default). If 
'a* Is 0 Virtual bank will be selected, 
overriding the BSR value. If 'a' = 1 , 
then the bank will be selected as per 
the BSR value (default). 

1 

1 



Q2 



Q3 



Q4 



Q1 


Q2 


Q3 


Q4 


| Decode 


Read 


Process 


Write to I 


register T 


Data 


destination | 



Decode 


Read 


Process I 


Write | 




register W 


Data I 


w I 



DECF 



DAW 



Fxamplel: 

Before Instruction 
W = 0xA5 
C =0 
DC =0 

After Instruction 

W = 0x05 

C = 1 

DC =0 
Fvampte 2: 

Before Instruction 
W = OxCE 
C =0 
DC =0 

After Instruction 

W = 0x34 

C = 1 

DC =0 



Before Instruction 
CNT 
Z 

After Instruction 
CNT 
Z 



CNT, 1, 0 



0x01 
0 



0x00 

1 



DECFSZ 



Decrement f , skip if 0 



DCFSNZ 



Decrement f , skip if not 0 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] DECFSZ f,d,a 

0 < f £ 255 
d e [0,1] 
as [0,1] 



(0-1- 
skip if result = 0 

None 



0010 



llda 



Words: 
Cycles: 

Q Cycle Activity: 



The contents of register T are decre- 
mented. If 'd* is 0 the result is placed in 
W. If 'd* is 1 the result Is placed back in 
register T (default). 
If the result is 0, the next instruction, 
which is already fetched, is discarded, 
and an NOP is executed instead mak- 
ing it a two-cycle instruction. If 'a' is 0 
Virtual bank will be selected, overriding 
the BSR value. If 'a' = 1 , then the bank 
will be selected as per the BSR value 
(default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 





Q1 


Q2 


Q3 


Q4 


I 


Decode j 


Read 
register f 


Process 
Data 


Write to 
destination 


If skip: 
Q1 


Q2 


Q3 


Q4 




No I 
operation 


No 
operation 


No 
operation 


No 
operation 


If skip and followed by 2-word 
Q1 Q2 


instruction: 
Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 


Exa 


mple: 


HERE 


DECFSZ 
GOTO 


CNT, 1. 1 
LOOP 



Syntax: 
Operands: 

Operation: 



[labeH DCFSNZ f,d t a 

0i£f£255 
de[0,1] 
a 6 [0,1] 

(f) - 1 -> dest, 
skip if result * 0 







Status Affected: 


None 








ffff 


ffff 


Encoding: 


0100 


llda 


ffff 


ffff 



CONTINUE 

Before Instruction 



PC 

After Instruction 
CNT 

if CNT = 

PC = 

If CNT * 

PC = 



Address (HERE) 



CNT - 1 

0: 

Address (CONTINUE) 
0; 

Address (here+2) 



Description: 



Words: 
Cycles: 

Q Cycle Activity: 



The contents of register T are decre- 
mented. If V is 0 the result is placed in 
W.lf'd 1 is 1 the result is placed back in 
register T (default). 
If the result is not 0, the next instruc- 
tion, which is already fetched, is dis- 
carded, and an NOP is executed 
instead making it a two-cycle instruc- 
tion. If 'a' is 0 Virtual bank will be 
selected, overriding the BSR value. If 
'a' = 1 , then the bank will be selected 
as per the BSR value(default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 





Q1 


Q2 


Q3 


Q4 


I 


Decode 


Read 
register T 


Process 
Data 


Write to I 
destination | 


if skip: 
Q1 


Q2 


Q3 


Q4 




No 
ooeration 


No 
operation 


No 
operation 


No 
operation 


If ski 


p and followed by 2-word instruction: 
01 Q2 Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 



Fxampte: 



HERE 
ZERO 
NZERO 



DCFSNZ TEMP, 1. 0 



Before Instruction 

TEMP 

After Instruction 

TEMP 
If TEMP 

PC 
If TEMP 

PC 



= TEMP-1. 

= 0; 

= Address (ZERO) 

* 0; 

a Address (NZERO) 



GOTO 



Unconditional Branch 



HALT 



Halt Processor 



Syntax: 
Operands: 
Operation: 
Status Affected: 



llabell GOTO lc 
0£k£ 1048575 
k-»PC<20:1> 
None 



Encoding: 
1stword(k<7:0>) 
2nd word(k<19:8>) 

Description: 



1110 


1111 


k 7 kkk 




1111 


k 19 kkk 


kkkk 





Syntax: 

Operands: 

Operation: 



Encoding: 
Description: 



L/abe/1 HALT 
None 

Processor halts execution 
HALT instruction 



0000 


0000 


0000 


0001 



goto allows an unconditional branch 
anywhere within entire 2M byte memory 
range. The 20-bit value Vis loaded 
into PC<20:1>. goto is always a two- 
cycle instruction. 



While functioning in emulation mode, 
execution of the halt Instruction will halt 
processor execution. Toggling the 
HALT pin or resetting (MCLH 0) will 
bring the device out of halt halt 
instruction Is not recognized in non- 
emulation modes. 



Words: 


2 






Words: 


1 




Cycles: 

Q Cycle Activity: 
Q1 


2 
Q2 


Q3 


Q4 


Cycles: 

Q Cycle Activity: 
Q1 


1 

Q2 


Q3 Q4 




Decode 


Read literal 
V<7:0>, 


No 
operation 


Read literal 
»k'<19:8> f 
Write to PC 


| Decode 


No 
[ operation 


No I HALT I 
operation | I 




No 
operation 


No 


No 
operation 


No 
operation 





F*ample: GOTO THERE 

After Instruction 

PC = Address (there) 



INCF 



Increment f 



INCFSZ 



Increment f t skip if 0 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] INGF f,d,a 

0£f£255 
d e [0,1] 
as [0,1] 

(f) + 1 -» dest 



0010 


lOda 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



The contents of register T are incre- 
mented. If '<f is 0 the result is placed in 
W. If '<f Is 1 the result Is placed back In 
register f (default). If 'a' is 0 Virtual 
bank will be selected, overriding the 
BSR value. If 'a 1 * t , then the bank will 
be selected as per the BSR value 
(default). 

1 

1 



Q1 


Q2 


Q3 


Q4 


| Decode 


Read 


Process 


Write to 1 


register T 


Data 


destination | 


Fyample: 


INCF 


COT, 1, 0 





Before Instruction 
CNT = OxFF 
Z =0 
C = ? 

DC = ? 

After Instruction 

CNT = 0x00 

Z = 1 

C = 1 

DC = 1 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] INCFSZ f,d,a 

0£f£255 
de [0,1] 
ae[0,1] 

(f) + 1 -►dest, 
skip if result = 0 

None 



0011 


llda 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



The contents of register T are incre- 
mented. If 'cf is 0 the result is placed in 
W. If "cf is 1 the result is placed back in 
register T. (default) 
If the result is 0, the next instruction, 
which is already fetched, is discarded, 
and an NOP is executed instead mak- 
ing it a two-cycle instruction. If 'a' is 0 
Virtual bank will be selected, overriding 
the BSR value. If 'a' = 1 , then the bank 
will be selected as per the BSR value 
(default). 

1 

1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 





Q1 


Q2 


Q3 


Q4 




Decode 


Read 
register T 


Process 
Data 


Write to I 
destination | 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 
ooeration 


No 
operation 


No 
operation 


No I 
operation j 


If skip and followed by 2-word 


instruction: 






Q1 


Q2 


Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 



Examplg HERE INCFSZ CNT, 1. 

NZERO 
ZERO : 

Before Instruction 

PC = Address (HERE) 

After Instruction 

CNT = CNT + 1 

If CNT = 0: 

PC = Address (ZERO) 

If CNT * 0: 

PC = Address (NZERO) 



INFSNZ 



Increment f, skip if not 0 



10RLW 



Inclusive OR literal with W 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[JabeJl INFSNZ f.d,a 

0£f<S255 
d e [0,1] 
a €[0,1} 

(f) + 1 dest, 
skip if result *0 

None 



0100 


lOda 


ffff 


ffff 



Words: 
Cycles: 



merited. If 'cf is 0 the result Is placed in 
W. If'tf is 1 the result is placed back in 
register T (default). 

If the result is not 0, the next instruction, 
which is already fetched, is discarded, 
and an NOP is executed instead mak- 
ing it a two-cyde instruction. If 'a* is 0 
Virtual bank will be selected, overriding 
the BSR value. If 'a' = 1 , then the bank 
will be selected as per the BSR value 
(default). 



1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 



Q Cycle Activity: 
Q1 


Q2 


Q3 


Q4 


I 


Decode 


Read 
reqister T 


Process 
Data 


Write to 1 
destination | 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 
ODeration 


No 
operation 


No 1 
operation 


No 1 
operation | 


If ski 


p and followed by 2-word instruction: 
01 Q2 Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 

operation 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cyde Activity: 



llabell IORUW k 
0£k£255 

(W) .OR k-»W 



0000 


1001 


kkklc 


kxkk 



The contents of W are OR'ed with the 
eight bit literal TC. The result is placed In 
W. 

1 

1 



Q1 


Q2 


Q3 


Q4 




Read 


Process 


| WritetoW j 


| Decode 


literal 'k* 


Data 





Fyampla: IORLW 

Before Instruction 

W = 0x9A 

After Instruction 

W = OxBF 



0x35 



ZERO 



HERE INFSNZ REG, 1, 0 
ZERO 
NZERO 



B fore Instruction 

PC = Address (HERE) 

After Instruction 

REG = REG + 1 

If REG * 0; 

PC = Address (nzero) 

If REG = 0; 

PC = Address (ZERO) 



IORWF 



Inclusive OR W with f 



MOVF 



M v f 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] IORWF f,d,a 

0£f£255 
d € [0,1] 
a €[0,1] 

(W) .OR. (f) -> dest 



0001 



00 da 



ffff 



ffff 



Words: 
Cycles: 

Q Cycle Activity: 



Inclusive OR W with register T. If ^ is 0 
the result is placed in W. If 'cf Is 1 the 
result is placed back in register T 
(default). If 'a' is 0 Virtual bank will be 
selected, overriding the BSR value. If 
'a' = 1, then the bank will be selected as 
per the BSR value (default). 

1 

1 



Q1 


Q2 




Q3 


Q4 


Decode 


Rei 


ad 


Process 


I Writeto I 


regis! 


erf 


Data 


J destination | 



Fxample: 

Before Instruction 

RESULT = 0x13 
W = 0x91 

After Instruction 

RESULT = 0x13 
W = 0x93 



IORWF RESULT, 0, 1 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[tetoe/1 MOVF f,d,a. 

0£f£255 
de[0,1] 
a e[0,1l 

f->dest 



0101 


00 da 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



destination dependent upon the status 
of 'dMf'cf Is 0 the result is placed in W. 
If '<f is 1 the result Is placed back in reg- 
ister T (default). Location T can be any- 
where in the 256 byte bank. ITa'isO 
Virtual bank will be selected, overriding 
the BSR value. If 'a' = 1 , then the bank 
will be selected as per the BSR value 
(default). 

1 

1 



Q1 


Q2 


Q3 


Q4 




| Read 


Process 


Write W j 


j Decode 


j register T 


Data 





Example: movf reg, o, o 

Before Instruction 

REG = 0x22 

W = OxFF 

After Instruction 

REG = 0x22 

W = 0x22 



MOVFF 



Move f to f 



MOVLB 



Move literal to low nibble In BSR 



Syntax: 
Operands: 

Operation: 



[/abei] MOVFF f 3> f d 

0£f s <4095 
0£f d £4095 

(fs)-»*d 



Encoding: 

1st word (source) 

2nd word (destin.) 

Description: 



1100 


ffff 


ffff 


ffffg 


1111 


ffff 


ffff 


ffffd 



Dig vwihviw - a ^ 

moved to destination register f d \ Loca- 
tion of source f g ' can be anywhere in 
the 4096 byte data space (OOOh to 
FFFh), and location of destination 1 d 
can also be anywhere from OOOh to 
FFFh. 

Either source or destination can be W 
(a useful special situation). 
movff is particularly useful for transfer- 
ring a data memory location to a periph- 
eral register (such as the transmit buffer 
or an I/O port). 

The movff instruction cannot 
use the PCL, TOSU, TOSH or 
TOSL as the destination register 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cyde Activity: 



[label I MOVLB It 

0£k£255 

k-*BSR 

None 



0000 


0001 


kkkk 


kkkk 



The 8-bit literal V is loaded into the 
Bank Select Register (BSR). 

1 

1 



Q1 


Q2 


Q3 


Q4 


Decode 


Read literal 


Process 


Write 


V 


Data 


literal 'tfto 








BSR 



PvarnpIP- MOVLB 5 

Before Instruction 

BSR register = 0x02 

After Instruction 

BSR register = 0x05 



Words: 2 
Cycles: 2 (3) 

Q Cycle Activity: 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


No 




register T 


Data 


operation 




(src) 






Decode 


No 
operation 
No dummy 

read 


No 
operation 


Write 
register T 
(dest) 



Example movff .regi, reg2 

Before Instruction 

REG1 = 0x33 

REG2 = 0x11 

After Instruction 

REG1 = 0x33, 

REG2 = 0x33 



LFSR 



Move literal t FSR 



MOVLW 



Move literal to W 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 

Description: 

Words: 
Cycies: 

Q Cycle Activity: 



I label] LFSR f,k 

0£f£2 
0£k25 4095 

k-*FSRf 

None 



1110 


1110 


OOff 


k u kkk 


1111 


0000 


k 7 Wck 


k3dck 



The 12-bit literal V is loaded into the 
file select register pointed toby T 

2 
2 



Q1 


Q2 


Q3 


Q4 


Decode 


Read literal 


Process 


Write 


'k 1 MSB 


Data 


literal V 








MSB to 








FSRfH 


Decode 


Read literal 


Process 


Write literal 




V LSB 


Data 


V to FSRfL 



Syntaxi 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 

Cycies: 

Q Cycle Activity: 



[tebe/1 -MOVUrV Ic 
OS k* 255 
k->W 
None 



0000 



1110 Wckk 



kWdc 



The eight bit literal V Is loaded into W. 

1 

1 



Q1 


Q2 


Q3 


Q4 




Read 


Process 


Write to W 


| Decode 


literal V 


Data 




Fxample: 


MOVLW 


0x5A 





After Instruction 
W 



0x5A 



Fxample: 

After Instruction 
FSR2H 
FSR2L 



LFSR 2, 0x3 AB 



0x03 
OxAB 



MOVWF 



M veWtof 



MULLW 



Multiply Literal with W 



Syntax 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



L/abei] MOVWF f,a 

0£f£255 
ae[0,1] 

(W)-»f 
None 



0110 


111a 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



Move data from W to register T. Loca- 
tion T can be anywhere in the 256 byte 
bank. If 'a* is 0 Virtual bank will be 
selected, overriding the BSR value. If 
»a' = 1, then the bank will be selected as 
per the BSR value (default). 

1 
1 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


Write 




register T 


Data 


register T 



Fyample: MOVWF REG, 0 

Before Instruction 
W = 0x4F 
REG = OxFF 

After Instruction 

W = 0x4F 

REG = 0x4F 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label], MULLW k 
0£k£255 

(W) x k -> PRODH:PRODL 
None 



0000 


1101 


kfckk 


kkkk 



Words: 
Cycles: 

Q Cycle Activity: 



An unsigned multiplication is carried 
out between the contents of Wand 
the 8-bit literal V. The 18-bit result is 
placed in PRODH-.PRODL register 
pair. PRODH contains the high byte. 
Wis unchanged. 

None of the status flags are affected. 
Note that neither overflow nor cany 
is possible in this operation. A zero 
result is possible.but not detected. 

1 
1 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


Write 




literal V 


Data 


registers 








PRODH: 








PRODL 



Example: 

Before Instruction 
w 

PRODH 
PRODL 

After Instruction 

w 

PRODH 
PRODL 



MULLW 0xC4 



0xE2 

? 

? 



0xE2 
OxAD 
0x08 



MULWP 



Multiply W with f 



NEGF 



Negate f 



Syntax: 



Operation: 
Status Affected: 
Encoding: 
Description: 



[label] MUU/VF U 

05f5255 
a e [0,11 

(W)x(f)->PRODH:PRODL 
None 



0000 


001a 


ffff 


ffff | 



Words: 
Cycles: 

Q Cycle Activity: 



out between the contents of W and 
the register file location T. The 16-bit 
result is stored in the 
PRODH:PRODL register pair. 
PRODH contains the high byte. 
Both W and T are unchanged. 
None of the status flags are affected. 
Note that neither overflow nor carry 
is possible in this operation. A zero 
result is possible but not detected. If 
'a' is 0 Virtual bank will be selected, 
overriding the BSR value. If 'a 1 = 1 , 
then the bank will be selected as per 
the BSR value (default). 

1 

1 



Q1 


Q2 


Q3 


Q4 


Decode 


Read 


Process 


Write 




register T 


Data 


registers 








PRODH: 








PRODL 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[/abeJ] NEGF 

0£f£255 
a €[0,11 

N,OV, C, DC, Z 



0110 


110a 


ffff 


ffff 



Words: 
Cycles: 



Location T is negated using two's com- 
plement The result is placed in the data 
memory location T. If 'a 1 is 0 Virtual 
bank will be selected, overriding the 
BSR value. If 'a'=*1, then the bank will 
be selected as per the BSR value. 

1 

1 



Q Cycle Activity: 
01 02 


Q3 


Q4 


j Decode | Read 
|__ | register? 


Process 
Data 


l Write j 
I register T ] 



Exampto NEGF REG - 1 

Before Instruction 

REG = 0011 1010 [0x3A] 

After Instruction 

REG = 1100 0110 [0xC6] 



Pyample: MULWF 

Before Instruction 
w 

REG 

PRODH 

PRODL 

After Instruction 

w 

REG 

PRODH 

PRODL 



REG, 1 



0xC4 

0xB5 

? 

? 



0xC4 

0xB5 
0x8A 
0x94 



NOP 



N Operation 



POP 



P p T p of Return Stack 



Syntax: 
Operands: 
Operation: 
Status Affected: 
Encoding: 

Descnpti n: 

Words: 

Cycles: 

Q Cycle Activity: 



L/ajbe/1 NOP 
None 

No operation 
None 



0000 


0000 


0000 


0000 


1111 


soooc 


3000C 


JOOOC 



No operation. 

1 

1 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label! POP 
None 

(TOS)-* bit bucket 
None 



0000 


0000 


0000 


0110 



Q3 



Q4 



The TOS value is pulled off the return 
stack and is discarded. The TOS value 
then becomes the previous value that 
was pushed onto the return stack. 
This instruction is provided to enable 
the user to property manage the return 
stack to incorporate a software stack. 



1 Decode 1 No 


No 


1 No 1 


Words: 


1 


1 1 operation 


operation 


1 operation | 


Cycles: 


1 



Q Cycle Activity: 



Fxample: 


Q1 


Q2 


Q3 


Q4 






No 


POP TOS 


No I 


None. 


| Decode 


operation 


value 


operation | 



Fxample: 



POP 
GOTO 



NEW 



Before Instruction 
TOS 

Stack (1 level down) 

After Instruction 
TOS 
PC 



0031 A2h 
014332h 



= 014332h 
3 NEW 



PUSH 



Push Top of Return Stack 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] PUSH 
None 

(PC+2)-* TOS 



| 0000 


0000 


0000 


0101 1 



Words: 
Cycles: 

Q Cycle Activity: 



return stack. The previous TOS value is 
pushed down on the stack. 
This instruction allows to implement a 
software stack by modifying TOS, and 
then push it onto the return stack. 

1 
1 



Q3 



Q4 



Decode 


PUSH PC+2 


No 


No 


onto return 


operation 


operation 











Example: wsh 
Before Instruction 
TOS 
PC 

After Instruction 

PC 
TOS 

Stack (1 level down) 



00345Ah 
0001 24h 



0001 26h 
0001 26h 
Q0345Ah 



RCALL 



Branch Subroutine 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] RCALL n 

-1024* n£ 1023 

(PC) + 2 -►TOS, 
(PC) + 2 + 2n->PC 

None 



1101 



lXLOll 



11X2X1X1 



XXZXX3XL 



Words: 
Cycles: 

Q Cycle Activity: 



Subroutine call with a jump upto 1K 
from the current location. First return 
address (PC+2) is pushed onto the 
stack. Then, add the Zs complement 
number W to the PC. Since the PC 
will have incremented to fetch the next 
instruction, the new address will be 
PC+2+2n. This instruction is a two- 
cycle instruction. 

1 

2 



Decode 


Read literal 
•n' 

Push PC to 
stack 


Process 
Data 


Write to PC 


No 
operation 


No 
operation 


No 
operation 


No 

I operation 



Sample: 

Before instruction 

PC = Address (HERE) 

After Instruction 

PC = Address (Jump) 
TOS= Address (HERE+2) 



RCALL Jump 



RESET 



Reset 



RETF1E 



Return from Interrupt 



^Syntax: 
Operands: 
Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cycle Activity: 



ttebeil;. RESET 
None 

Reset afl register s and fl ags that 
are affected by a MCLrt reset 

All 



0000 


0000 


1111 


1111 



"This instruction provides a way to exe- 
cute a MCLH reset In software. 

1 
t 



Q1 


Q2 


Q3 


Q4 




Start 


No 


No . I 


| Decode 


reset 


operation 


operation | 



Fxample: 

After Instruction 
Registers = 
Rags* = 



RESET 



Reset Value 
Reset Value 



Syntax: 

Operands: 

Operation: 



Status Affected: 

Encoding: 

Description: 



[label] RETF1E s 

se[0,1] 

(TOS)->PC, 

1 -+ GIE/GIEH or PE1E/GIEL, 
if s= 1 

(WS)->W, 

(STATUSS) STATUS, 
(BSRS) BSR, 
PCLATU, PCLATH are unchanged. 

GIE/GIEH.PEIE/GIEUSTATUS reg. 



Words: 
Cycles: 

Q Cycle Activity: 



0000 


0000 


0001 


000s 



Return from interrupt Stack is popped 
and Top of Stack (TOS) is loaded into 
the PC. Interrupts are enabled by set- 
ting the either the high or low priority 
global interrupt enable bit If V = 1 , the 
contents of the shadow registers WS t 
STATUSS and BSRS are loaded Into 
their corresponding registers, W, STA- 
TUS and BSR. If 's' = 0, no update of 
these registers occurs (default). 

1 
2 



Q1 


Q2 


Q3 


Q4 


Decode 


No 


No 


pop PC from 


operation 


operation 


stack 








Set GIEH or 








GlEL 


No 


No 


No 


No 


I operation 


operation 


operation 


operation 



Fxample: 



RETFIE Fast 



After Interrupt 

PC = TOS 

w = ws 

BSR = BSRS 

STATUS = STATUSS 

GIE/GIEH, PEIE/GIEL = 1 



RLCF 



Rotate Lett f through Carry 



RLNCF 



Rotate Left f (no carry) 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



llabel] RLCF f,d,a 

0<Sf£255 
de[0,1] 
a €[0,1] 

(f<n>) dest<n+1>, 
(f<7>)->C, 
(C)- 
C.N.Z 



0011 



Olda 



ffff 



ffff \ 



Syntax: 
Operands: 

Operation: 

| Status Affected: 
Encoding: 
Description: 



[label\ RLNCF f,d,a 

0<;f£255 

de[0,1] 

ae[0,1] 

(f<n>)-+dest<n+t>, 
(f<7>) -> dest<0> 

N,Z 



0100 


Olda 


ffff 


ffff 



The contents of register T are rotated 
one bit to the left through the Cany 
Flag. If *dT is 0 the resuit is placed in W. 
Iftf is1 the resuit is stored back in reg- 
ister T (default). If 'a' is 0 Virtual bank 
win be selected, overriding the BSR 
value, if 'a' = 1 , then the bank will be 
selected as per the BSR value (default). 



I HO WHKHIUI w. ,w 9 ~— • 

one bit to the left If f rf is 0 the result is 
placed In W. If is 1 the result is stored 
back in register T (default). If 'a' is 0 
Virtual bank will be selected, overriding 
the BSR value. If 'a' is 1 , then the bank 
win be selected as per the BSR value 
(default). 



r 


c - 


- register f 




Words: 1 
Cycles: 1 






Words: 1 












Cycles: 1 
Q Cycle Activity: 
Q1 Q2 








Q Cycle Activity: 
Q1 Q2 


Q3 


Q4 




Q3 


Q4 


I Decode j Read 
] | reqisterf 


Process 
Data 


Write to 
destination 


I Decode Read 
I I register T 


Process 
Data 


Write to 
destination 
















Pvflmple: RLNCF 


REG, 1, 


0 


Pvampifi: RLCF 

Before Instruction 

REG = mo 

c =o 


REG, 0, 
0110 


0 


Before Instruction 

REG = 1010 1011 
After Instruction 

REG = 0101 0111 





After Instruction 
REG 
W 
C 



mo oho 

1100 1100 

1 



RRCF 



Rotate Right f through Carry 



RRNCF 



Rotate Right f (no carry) 



Syntax: 
Operands: 

Operation: 

Status Affect d: 

Encoding: 

Description: 



[label] RRCF f,d t a. 

0£f £255 
d e [0,1] 
a €[0,1] 

(f<n>)-*dest<n-1>, 
(f <0>) -> C, 
(C) -» dest<7> 

C.N.Z 



0011 



00 da 



ffff 



ffff 



Syntax: 
Operands: 

Operation: 

| Status Affected: 
Encoding: 
Description: 



llabel] RRNCF f,d,a. 

0£f £255 
de[0,1]. 
a €[0,11 

(f<n>) ->dest<n-1>, 
(f<0>)-*dest<7> 

NZ 



The contents of register T are rotated 
one bit to the right through the Cany 
Rag. If is 0 the result is placed in W. 
If 'cf is 1 the result is placed back in reg- 
ister T (default). If 'a' is 0 Virtual bank 
will be selected, overriding the BSR 
value. If 'a' is 1 , then the bank will be 
. selected as per the BSR value (default). 



□ 



c — 



Words: 



Cycles: 


1 






Q Cycle Activity: 








Q1 


Q2 


Q3 


Q4 


| Decode 


Read 


Process 


Write to 


register T 


Data 


destination 


Fyampie: 


RRCF 


REG, 0, 


0 



Before Instruction 
REG 
C 

After Instruction 
REG 
W 
C 



1110 0110 
0 

1110 0110 
0111 0011 
0 



0100 OOda 



ffff 



ffff 



The contents of register T are rotated 
one bit to the right If '<* is 0 the result is 
placed in W. If 'dP is 1 the result is 
placed back In register T (default). If V 
is 0 virtual bank will be selected, over- 
riding the BSR value. If 'a' is 1, then the 
bank will be selected as per the BSR 
value (default). 



register f 



□ 



Words: 
Cycles: 

Q Cycle Activity: 
Q1 



1 
1 

Q2 



Q3 



Q4 



Decode 



Read 



Process 
Data 



Write to 
destination 



Bampte-L RRNCF 
Before Instruction 

REG = HOI 0111 

After Instruction 

REG = IHO 1°11 



REG, 1, 0 



Before Instruction 
W = ? 

REG » HOI 0111 
After Instruction 

W = mo ion 

REG = HOI QUI 



0, 0 



SETF 



Setf 



SLEEP 



Enter SLEEP mode 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Words: 
Cycles: 



[ZafceJlSETF f,a 

0£f£255 
a € [0,11 

FRwf 

None 



0110 


100a 


ffff 


ffff 



aresettoFFh. If 'a' is 0 Virtual bank 
will be selected, overriding the BSR 
value. If 'a 1 is 1 f then the bank will be 
selected as per the BSR value (default). 



Q Cycie Activity: 








Q1 


Q2 


Q3 


Q4 


| Decode 


I Read 


Process 


I Write I 


I register T 


Data 


I register? | 



Fvample: SETF 

Before instruction 

REG = 0x5A 

After Instruction 

REG = OxFF 



REG, 1 



Syntax: 

Operands: 

Operation: 



Status Affected: 

Encoding: 

Description: 



llabel], SLEEP 
None 

OOh -+WDT, 

0 -> WOT postscaler, 

1 ->TO, 
0-»FD 

TO, TO 



0000 


0000 


0000 


0011 



Words: 
Cycles: 

Q Cycle Activity: 



cleared. The time-out status bit (TO) 
is set Watchdog Timer and its 
postscaler are cleared. 
The processor is put into SLEEP 
mode with the oscillator stopped. 

1 
1 



Q1 Q2 


Q3 


Q4 


I Decode I No 


Process 
Data 


j Goto . I 
I sleep | 



Fxample: SLEEP 

Before Instruction 
TO = ? 
PD = ? 

After Instruction 
TO = 1 1 

t If WOT causes wake-up, this bit is cleared 



SUBFWB 



Subtract f from W wfth borrow 



SUBFWB 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label]. SUBFWB i t dA 

0£f£255 

de[0,1] 

ae[0,1] 

(W)-(f)-(C)-> 
N.OV, C, DC, Z 



0101 



Olda 



ffff 



ffff 



Words: 
Cycles: 



Subtract register T and cany flag (bor- 
row) from W (Zs complement 
method). If 'tf is 0 the result is stored 
in W. If Vf is 1 the result is stored in 
register T (default) . If 'a' is 0 Virtual 
bank will be selected, overriding the 
BSR value. If 'a 1 is 1 , then the bank 
will be selected as per the BSR value 
(default). 

1 

1 



Q Cycle Activity: 










Q1 


Q2 


Q3 


Q4 




Decode 


Read 


Process 


I Write to I 




j register T 


Data 


| destination | 



PYflmptft 1: SOBFWB 

Before Instruction 
REG 
W 
C 

After Instruction 
REG 
w 
C 



REG, 1, 0 



3 
2 
1 



Z 
N 



FF 
2 
0 
0 
1 



; result is negative 



pvampla Pt 

Before Instruction 
REG = 2 
W =5 
C =1 



SUBFWB REG, 0, 0 



After Instruction 
REG 
W 
C 
z 

N 



2 
3 
1 
0 
0 



PvampiQ 3: SUBFVJB 

Before Instruction 
REG = 1 

W =2 

c =o 
After Instruction 
REG = 0 
W =2 

C = 1 

Z = 1 

N =0 



; result is positive 

REG, 1, 0 



; result is zero 



SUBLW 



Subtract W from literal 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cycle Activity: 



[label] SUBLW k 

0Sk£255 

k-(W)-»W 



0000 


1000 


kkkk 


kkxk 



erai V. The result is placed in W. 

1 

1 



Q3 



Q4 



Decode 


Read 


Process 


Write toW 


literal V 


Data 





Fxamplfi 1: 

Before Instruction 

w = 1 

C = ? 
After Instruction 

W = 1 

c 
z 

N 



SUBLW 0x02 



= 1 
= 0 
= 0 



; result is positive 



SUBWF 



Subtract W from f 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Words: 
Cycles: 



yabell SUBWF f,d,a 

0£f£255 
de (0,11 
a e [0,1] 

(f)-(W)->dest 



0101 


llda 


ffff 


ffff 



QUUUOUi »w iiwmi — ■ \ 

plement method). If V is 0 the result is 
stored in W. If is 1 the result is 
stored back In register T (default). If 
'a' is 0 virtual bank will be selected, 
overriding the BSR value. If 'a' is 1, 
then the bank will be selected as per 
the BSR value (default). 

1 
1 



Q Cycle Activity: 








Q1 


Q2 


Q3 


Q4 


| Decode 


I Read 


Process 


I Write to I 


| register T 


Data 


I destination | 



Fxamplfi 2: 

Before Instruction 

w 
c 

After Instruction 

W 
C 

z 

N 



SUBLW 0x02 



2 

? 



0 
1 
1 
0 



; result is zero 



Pvampift 3: SUBLW 

Before Instruction 

= 3 
= ? 



0x02 



W 
C 

After Instruction 

W 
C 
Z 
N 



FF ; (2's complement) 

0 ; result is negative 
0 
1 



Pvamplft 1: SDBWF 

Before Instruction 
REG = 3 
W =2 
C = ? 

After Instruction 
HEG 
W 
C 
Z 
N 

Example ^ 





Q1 


Q2 


Q3 


Q4 


REG, 1, 0 


Decode 


Read 


Process 


Write to 




register T 


Data 


destination 



SUBWFB 



Pyample 1: SUBWFB REG, 1, 0 

Before Instruction 

REG = 0x19 (0001 1001) 



; result is positive 



W 



OxOD (0000 1101) 



SUBWF REG, 0, 0 



Before Instruction 
REG = 2 
W * 2 
C = ? 

After Instruction 
REG = 2 
w =o 

C = 1 

Z - 1 

N =0 



; result is zero 



Fxamplft 3: 



SUBWF REG, 1, 0 



Before Instruction 



C - 1 
After Instruction 

REG = OxOC 

W = OxOD 

C = 1 

Z = 0 

N =0 

Before Instruction 

REG = 0x1 B 
W = 0x1 A 

C =0 

After Instruction 
REG 
W 
C 

z 



(0000 1011) 
(0000 1101) 

; result is positive 

SUBWFB REG, 0, 0 

(0001 1011) 
(0001 1010) 



0x1 B 
0x00 

1 
1 



(0001 1011) 



; result is zero 



REG 


= 1 


N =0 




W 


= 2 


F*amplG3: SUBWFB 


REG, 1, 0 


C 


= ? 


Before Instruction 




After Instruction 


REG = 0x03 


(0000 0011) 


REG 


= FFh ;(2's complement) 


W = OxOE 


(0000 1101) 


W 


= 2 


C =1 




C 
Z 


0 ; result is negative 
= 0 


After Instruction 


(1111 0100) [2's comp] 


N 


= 1 


REG = 0xF5 




W = OxOE 
c =0 


(0000 1101) 


SUBWFB 


Subtract W from f with Borrow 


Z =o 

N = 1 


; result is negative 



Syntax: 
Op rands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



[label] SUBWFB f,d,a 

0 < f < 255 
d e [0,1] 
as [0,1] 

(f)-(W)- (Oddest 
N.OV, C, DC, Z 



0101 


lOda 


ffff 


ffff 



Words: 
Cycles: 

Q Cycle Activity: 



from register T (2's complement 
method). If 'd 1 is 0 the result is stored 
in W. If 'd* is 1 the result is stored back 
in register T (default). If 'a' is 0 Virtual 
bank will be selected, overriding the 
BSR value. If 'a' is 1, then th bank 
will be selected as per th BSR valu 
(d fault). 

1 

1 



SWAPF 



Swap f 



Syntax: 
Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



[label] SWAPF f f d,a 

0<Sf£255 
d€[0,1] 
a €[0,1] 

(f<3:0>) -> dest<7:4>, 
(f<7:4>) -> dest<3:0> 

None 



Words: 
Cycies: 

Q Cycle Activity: 



0011 



10da 



ffff 



ffff 



The upper and lower nibbles of register 
T are exchanged. If 'cf is 0 the result is 
placed in W. if *tf Is 1 the result Is 
placed in register T (default). If'a'isO 
Virtual bank win be selected, overriding 
theBSRvalue. If 'a' is 1 , then the bank 
will be selected as per the BSR value 
(default). 

1 



j Decode 


Read 
reqister T 


Process 
Data 


Write to 
destination 



Pvample: SWAPF REG, 1. 0 

Before Instruction 

REG = 0x53 
After Instruction 

REG = 0x35 



TBLRD 



Table Read 



TBLRD 



Table Read 



Syntax: 

Operands: 

Operation: 



[label] TBLRD (*;•+; # s +*) 
None 

if TBLRD *, 

(Prog Mem (TBLPTR)) -> TABLAT; 
TBLPTR - No Change; 
if TBLRD *+, 

(Prog Mem (TBLPTR)) -> TABLAT; 
(TBLPTR) +1 -+ TBLPTR; 
if TBLRD •-. 

(Prog Mem (TBLPTR)) -> TABLAT; 
(TBLPTR) -1 -» TBLPTR; 
if TBLRD +\ 

(TBLPTR) +1 TBLPTR; 

(Prog Mem (TBLPTR)) TABLAT; 



Encoding: 



Description: 



0000 


0000 


0000 


lOnn 








nn=0 * 








=1 *+ 








=2 *- 








=3 + * 



Fxamplan TBLRD 
Before Instruction 
TABLAT 
TBLPTR 

MEMORY(0x00A356) 

After Instruction 
TABLAT 
TBLPTR 

Fxample2: tblrd 

Before Instruction 
TABLAT 
TBLPTR 

MEMORY(0x01A357V 
MEMORY(0x01A358) 

After Instruction 
TABLAT 
TBLPTR 



Words: 
Cycles: 
Q Cycle Activity: 



I IIGIt? CU*S ivui « r ..~- — 

instruction to determine what happens to 
the 21 -bit Table Pointer (TBLPTR): no 
change, post-increment, post-decrement 
and pre-increment The current option is 
determined and the TBLPTR is modified 
appropriately, and the contents of the pro- 
gram memory location pointed to by the 
TBLPTR are loaded into the 8-bit Table 
Latch (TABLAT). The LSb of the TBLPTR 
selects which byte of the program memory 
location will be read. If LSb = 1 , the high 
byte will be loaded into the TABLAT. If LSb 
= 0, the low byte will be loaded into the 
TABLAT. 

1 

2 



Decode 


No 
operation 


No I 
operation 


No 
operation 


No 
operation 


No 
operation 
(Table Pointer 
on Address 
bus) 


No 
operation 


No 
operation 
(DE goes low) 
TABLAT 
updated 



0x55 

0X00A356 
0x34 



0x34 
0X00A357 



OxAA 
0X01A357 
0x12 
0x34 



0x34 

0x01 A358 



TBLWT 



Table Write 



TBLWT 



Table Write 



Syntax: 

Operands: 

Operation: 



[label] TBLWT (*;*+;•-;+*) 
None 

if TBLWT*, 

(TABLAT) -> Prog Mem(TBLFTR); 
TBLPTR - No Change; 
if TBLWT *+, 

(TABLAT) -> Prog Mem(TBLPTR); 

(TBLPTR) +1 -» TBLPTR; 
if TBLWT*-, 

(TABLAT) -> Prog MemfTBLPTR); 

(TBLPTR) -1 -> TBLPTR; 
if TBLWT +*, 

(TBLPTR) +1 TBLPTR; 

(TABLAT) Prog Mem(TBLPTR); 



Status Affected: 
Encoding: 



Description: 



Cycles: 

Q Cycle Activity: 



2 (many if long write is to on-chip 
EPROM program memory) 



0000 


0000 


0000 


linn 








nn=0 * 








=1 
















3 :-■ 



Q3 



04 



Decode 


No 
operation 


No 

operation 


No 

operation 


No 
operation 


No 
operation 
(Table Pointer 
on Address 
bus) 


No 
operation 


No 

operation 
(Table Latch 
on Address 
bus, WR goes 
low) 



Fxamplel; 



TBLWT *+; 



There are four options with a TBLWT 
instruction. These options determine what 
happens to the Table Pointer (TBLPTR): 
no change, post-increment, post-decre- 
ment and pre-increment. The current 
option is determined and the TBLPTR is 
modified appropriately. 
The contents of Table Latch (TABLAT) are 
written to the program memory location 
pointed to by TBLPTR. 
If TBLPTR points to an external program 
memory location, then the instruction exe- 
cutes in two cycles. 

Since the TABLAT is only one byte wide, a 
multiple of two TBLWT instructions must 
be executed to program internal memory 
locations. For example, if the device is 
defined to program one word at time, an 
internal memory location is programed in 
the following manner. 

1 ) Set TBLPTR to an even byte 

2) Write low byte to TABLAT 

3) Execute TBLWT *+ (2-cycle) 

4) Write high byte to TABLAT 

5) Execute TBLWT > (long write) 

A long write to an internal EPROM loca- 
tion is terminated when an interrupt is 
received. The post increment TBLWT 
instruction is the only TBLWT instruction 
that is recommended for writes to int mal 
memory. (Writes to internal EPROM are 
only available on devices with 64 or more 
pins.) 



Before Instruction 

TABLAT = 0x55 

TBLPTR = 0XOOA356 

MEMORY(0x00A356) = OxFF 

After Instructions (table write completion) 

TABLAT = 0x55 

TBLPTR = £O0A357 

MEMORY(0x00A356) = 0x55 

TBLWT +* ; 



Fxample 2 



Before Instruction 

TABLAT = 0x34 

TBLPTR - 0X01389A 

MEMORY(0x01389A) = OxFF 

MEMORY(0x01389B) = OxFF 

After Instruction (table write completion) 

TARLAT 3 0x34 

TBLPTR - OX01389B 

MEMORY(0x01389A) = OxFF 

MEMORY(0x01389B) = 0x34 



Words: 



"RAP 



Debugger Subroutine Call 



iyntax: 

Operands: 

Dperation: 

Status Affected: 

Encoding: 

Description: 



[label] 

None 

(PC) + 2- 
000028h 

INBUG 



TRAP 

► TOS, 
»PC<20:1> 



0000 



0000 



1110 



0000 



Words: 
Cycles: 

Q Cycle Activity: 



Debugger Trap to 0002Bh; Rrst return 
address (PO 2) is pushed onto the 
return stack. Then the 20-bit value 
'000028tf is loaded into PC<20:1>. 
The INBUG status bit is set trap Is a 
two-cycle instruction. 

1 
2 



Decod 


Push PC to 
stack 


No 
operation 


Write 
000028h 
to PC 


No 
operation 


No 
operation 


No 
operation 


No 

| operation 



HERE 



TRAP 



Fvflmple: 

Before Instruction 

PC = Address (here) 

After Instruction 

PC = 000028h 

TOS s Address (here + 

INBUG = 1 



2) 



TRET 



TVap Return from Subroutine 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 



llabel] TRET 
None 

(TOS) -» PC 

PCLATU, PCLATH are unchanged 
INBUG 



0000 


0000 


1110 


0001 



Words: 
Cycles: 

Q Cycle Activity: 



popped and the top of the stack (TOS) 
Is loaded into the program counter. The 
INBUG status bit is cleared 

1 
2 



Decode 


No 
operation 


No 

| operation 


pop PC from 
stack 


No 


No 
operation 


No 
operation 


No 
operation 



Example: 



TRET 



After Interrupt 
PC =TOS 
INBUG = 0 



TSTFSZ 



Syntax 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



Testf, skip if 0 

[label] TSTFSZ f,a 

0Sf£255 
a e [0,1] 

skip if f = 0 



XORLW 



Exclusiv OR literal with W 



0110 


011a 


ffff 


ffff | 



Words: 
Cycles: 



If T s 0, the next instruction, fetched 
during the current instruction execution, 
is discarded and a NOP is executed 
making this a two-cycle instruction.' If 
•a 1 is 0 Virtual bank will be selected, 
overriding the BSR value. If 'a' is 1 , 
then the bank will be selected as per 
the BSR value (default). 



1(2) 

Note: 3 cycles if skip and followed 
by a 2-word instruction 



Q Cycle Activity: 
Q1 


Q2 


Q3 


Q4 


I 


Decode 


Read 
reqister T 


Process I 
Data 


No 
operation 


If skip: 
Q1 


Q2 


Q3 


Q4 




No 

ooeration 


No 
operation 


No 
operation 


No I 
operation | 


If ski 


p and followed by 2-word instruction: 
01 Q2 Q3 


Q4 




No 
operation 


No 
operation 


No 
operation 


No 
operation 




No 
operation 


No 
operation 


No 
operation 


No 
operation 



Syntax: 

Operands: 

Operation: 

Status Affected: 

Encoding: 

Description: 

Words: 
Cycles: 

Q Cycle Activity: 



[label] XORLW k 

0£k£255 

(W) .XOR.k-*W 

N,Z 



[oooo 



1010 



kkkk 



kkkk 



The contents of W are XOR'ed with 
the 8-bit literal V. The result is placed 
inW. 

1 

1 



Q3 



Q4 



I Decode I Read 


Process I Write to W I 


I I literal V 


Data I I 



Example xorlw 
Before Instruction 

W = 0xB5 

After Instruction 

W = 0x1 A 



OxAF 



Example: 



HERE 

NZERO 

ZERO 



TSTFSZ CNT, 1 



Before Instruction 

PC = Address(HERE) 

After Instruction 
If CNT 

PC 
If CNT 

PC 



= 0x00, 

= Address (ZERO) 

* 0x00, 

= Address (nzero) 



CORWF 



Exciusiv OR W with f 



Syntax: 
Operands: 

Operation: 
Status Affected: 
Encoding: 
Description: 



llabell XORWF f,d,a 

0Sf£255 
de[0,1] 
a s [0,11 

(W).XOR.(f)->dest 



0001 



lOda 



ffff 



ffff | 



Words: 
Cycles: 

Q Cycle Activity: 



Exdusive OR the contents of W with 
register T. If 'rf is 0 the result is stored 

in W. If 'tf is 1 the result is stored back 
m the register T (default). tf'a'isOVir- 
tual bank will be selected, overriding the 
BSR value. If 'a' Is 1 t then the bank will 
be selected as per the BSR value 
(default). 

1 

1 



w 1 

| Decode 


Read 
register t 


Process 
Data 


Write to 1 
destination 



Fvample: 

Before Instruction 

REG = OxAF 

W = 0xB5 

After Instruction 

REG = 0x1 A 

W = 0xB5 



XORWF REG, 1, 0 



